Niedenthal (2000) reported low correspondence between lexical decision and evaluative priming measures (r = .27), and Fazio (1999) found a .05 correlation between evaluative priming and IAT measures of automatic race attitude. Such observations have led to skepticism regarding the validity of implicit attitude measures and suggested that this new generation of measures fails to assess attitudes accurately (Cameron, Alvarez, & Bargh, 2000) .
We suggest that such conclusions may be premature. Without the systematic evaluation of interitem inconsistencies (e.g., measurement error) of implicit attitude measures, initial estimates of stability and convergent validity may be misleading. The degree of measurement error associated with any measure sets an upper limit for correlations. Analyses of our own data suggest that implicit attitude measures may be somewhat lower in interitem consistency than are self-report measures. For example, using multiple IATs, we found that a substantial proportion of the variance in each IAT can be attributed to measurement error (Cunningham, Nezlek, & Banaji, 2001 ). It appears that low reliability is not restricted to measures of implicit attitude; similar concerns about reliability are echoed in research on semantic priming. On the rare occasions on which it has been measured, reliability has proven to be embarrassingly low (Buchner & Wippich, 2000; Madden, Pierce, & Allen, 1993), suggesting that low interitem consistency may be a characteristic of response-latency measures more generally.
Contrary to popular opinion, low reliability (high measurement error) need not be a threat to construct validity (see Bollen, 1989) . That is, although correlations between measured variables can be only as valid as their reliabilities will allow, analyses that utilize latent variable models, with multiple measures of each construct, circumvent this problem. In several simulation studies, Little, Lindenberger, and Nesselroade (1999) found that such analyses provided unbiased estimates of the true population correlations and, perhaps more important, did not overcorrect for measurement error. Reliability does not constrain validity in latent variable analyses.
The potential gain from using response-latency measures to study implicit attitudes is great, and it would be unfortunate if lack of evidence or weak tests biased assessments of their value. To address the psychometric properties of implicit measures, we investigated the construct validity of such measures, choosing two primary measures: evaluative priming and the IAT. We assessed implicit attitudes using three versions of the two measures. The first was response-window evaluative priming, a version of evaluative priming that imposed a short response window of 200 to 600 ms within which a person was required to respond to the target word. The response-window procedure is known to significantly enhance the magnitude of both subliminal and supraliminal priming effects (see Draine & Greenwald, 1998) . The second measure was the IAT , and the third was a response-window version of the IAT that contained overlapping components of the first two measures -it used the IAT procedure but included a response window. Participants completed each of the three measures at four separate testing sessions, with sessions separated by 2 weeks.
In this article, we mainly focus on estimates of interitem consistency (the extent to which items within a single measure at a single measurement occasion correlate with each other), stability (the extent to which a measure at one measurement occasion correlates with the same measure at other times), and convergent validity (the extent to which different measures that are designed to tap the same construct correlate with each other).
Secondarily, we examine the relationship between implicit and explicit attitudes. Models of implicit attitude, like models of implicit memory, assume that implicit and explicit attitudes reflect separate processes and, in theory, that measures of the two ought to be unrelated (Greenwald & Banaji, 1995) . Research on relationships between implicit and explicit attitudes, however, has resulted in inconclusive observations: As many studies have reported relationships as have not (for reviews, see Blair, in press; Brauer et al., 2000). It is possible that just as the unreliability of implicit measures can attenuate correlations among implicit measures, the same unreliability can obscure relationships between implicit and explicit attitudes. In this study, a measure of explicit race attitude, the Modern Racism Scale (McConahay, 1986), was also administered at each testing session.
Explicit attitude measures have been used for more than 70 years (Thurstone, 1928) , and their psychometric properties are not in question. We therefore do not include multiple measures of explicit attitudes. Additionally, this study focuses on convergent validity and not divergent validity because we have addressed that issue in greater depth elsewhere (Cunningham et al., 2001) . In this article, we focus on the interitem consistency within each implicit measure at each testing occasion, account for potential measurement error, and then estimate the stability within implicit measures and convergent validity across implicit measures.
METHOD Participants
Ninety-nine Ohio State University students participated in partial fulfillment of a course requirement. Data from 3 participants were removed because they attended only the first session, and data from 3 additional participants were removed because of consistently excessive error rates (in excess of 70%), leaving a final sample of 93 (52 female and 41 male) participants.
Materials
The same stimulus set was used for each of the three implicit measures. Twelve (six male and six female) morphed human faces representing black and white social groups were used. Evaluative words were taken from the Bellezza, Greenwald, and Banaji (1986) 
Response-window IAT
The response-window IAT was identical to the IAT with one significant difference: Participants were required to respond to stimuli within a 225-to 675-ms window after the stimulus was presented. No error feedback was provided.
Modern Racism Scale
Questions from the Modern Racism Scale (McConahay, 1986) were administered by computer. Participants responded on 6-point scales (1 = strongly disagree, 6 = strongly agree). . 2 , middle panel). Individual differences in race bias were calculated as the difference in mean accuracy between these pairings, so higher scores indicate stronger associations between "black" and "bad" and between "white" and "good" than between "black" and "good" and between "white" and "bad."
RESULTS

IAT
Response-Window IAT
As with the previous measures, responses that fell too far outside the response window (in this case, greater than 900 ms) and practice trials were deleted. Mean accuracy was calculated for both the white + good and the white + bad blocks. Participants made fewer errors in the white + good blocks (M = 83% correct) than in the white + bad blocks (M = 76% correct), f(92) = 9.67, p < .0001, d= 1.00 (see Fig. 2 , right panel). These results mirror those found for the standard IAT.
Modern Racism Scale
The Modern Racism Scale was scored according to published protocols (McConahay, 1986). The mean was 2.78 (SD = 0.78), which is significantly lower than the midpoint of the scale (3.5), t(92) = -8.94, p < .0001, d = 0.93. In contrast to the strong pro-white attitude revealed on the implicit measures, participants reported disagreement with explicit statements of prejudice and negative beliefs about black Americans, showing a dissociation between implicit and explicit attitudes.
Psychometric Properties of Implicit Attitude Measures
Of primary interest for the present research are the estimates of interitem consistency, stability, and convergent validity for these mea-1 . We conducted tests to identify multivariate outliers and recode missing data. Multivariate outliers were defined as scores with Student t residuals greater than 2.58 after being regressed on all other variables. Each multivariate outlier was recoded to the value corresponding to the square root of its Student t residual. Missing data were estimated from the same regression equations. Outliers constituted 1.68% of the data, and 4.3% of the data were missing. To generate estimates of the interitem consistencies for implicit attitude measures, we calculated Cronbach's alpha for each of the measures at each occasion.2 The four interitem consistencies calculated for each measure, although not consistently high, were within a liberally acceptable range (mean alphas were .78 for the IAT, .63 for the response-window IAT, and .64 for response-window evaluative priming, for an overall mean alpha of .69). Taken together, the interitem consistency of these implicit measures is indeed lower than the interitem consistency of most standard measures of attitudes and beliefs, and such measurement error has the potential to attenuate estimates of stability and convergent validity. We believe that the lower reliability of implicit attitude measures in this study, compared with the reliability of traditional explicit measures, derives from two sources. First, individual millisecond reaction times fluctuate across trials. Second, difference scores inherently remove reliable variance that enters into this computation; response latencies for compatible and incompatible trials are highly correlated, thereby especially reducing total reliable variance (see Cohen & Cohen, 1982) . In subsequent analyses, we provide estimates of stability and convergent validity that overcome these problems.
Stability of measures
In addition to being internally consistent, a measure of individual differences that measures a stable construct should be consistent over time. Failure to demonstrate stability over time suggests that the measure may be invalid. An examination of the correlation matrix presented in Table 1 suggests that response-latency attitude measures may not be stable: The average test-retest correlation is only .27. However, these low initial estimates of stability for the implicit attitude measures are confounded with measurement error (see Tisak & Tisak, 1996) , and therefore are underestimates.
To circumvent the problem of attenuated stability estimates, we used a latent variable approach to separate measurement error from estimates of stability.3 We first divided each implicit attitude measure into three parcels at each measurement occasion, and then, using a latent-growth-curve framework established by Tisak and Tisak (2000), we decomposed the parcel variances into constituent components representing permanent (enduring) variance, variance due to temporal effects, variance unique to each parcel, and error variance. An estimate of stability was computed for each implicit attitude measure by dividing the sum of the permanent variance components by the sum of the permanent and temporal components over the three parcels at each 2. Because each of these measures uses a difference score as an index of implicit attitude, we computed alpha using Cohen and Cohen's (1982) equation for difference scores and using each response latency as an "item." Each of the two components of the difference score (white + good vs. white + bad) had remarkable reliability, but a strong correlation between these components resulted in reduced reliability of the difference score.
3. Another method for correcting measurement error is the correction-forattenuation formula. Although this adjustment provides similar estimates, latent variable approaches are more accurate. 
Convergent validity of implicit measures
Conceptually, differing measures of implicit attitudes are assumed to tap the same implicit attitude, and failures to find correlations among measures naturally elevate concerns about the validity of implicit attitude measurement. As can be observed in Table 1 , bivariate correlations among implicit attitude measures can be surprisingly low (the mean r was .19). Again, we suggest that measurement error masks existing relationships among these particular latency-based implicit attitude measures.
To examine convergent validity more accurately, we performed a confirmatory factor analysis in which the four administrations of each measure were modeled as indicators of their respective latent constructs, and the correlations among these latent variables were estimated (see Fig. 3 ).6 The model presented in Figure 3 
A single implicit latent variable?
Thus far, we have established that implicit attitude measures are robustly correlated. However, it is unclear whether different implicit 4. We used LISREL 8.30 (Joreskog & Sorbom, 1996) , maximum likelihood estimation, and covariances as input.
5. Implicit attitude measures appear to be less stable than explicit attitude measures. The greater stability of explicit measures, however, may well be a measurement artifact reflecting more a conscious belief in consistency and consistent responding than actual underlying consistency. 
DISCUSSION
In a replication of previous research, each of three implicit attitude measures revealed greater association between "white" and "good" and between "black" and "bad" than between "white" and "bad" and between "black" and "good." In addition, the overall magnitude of this association was consistently strong across the four testing sessions. Furthermore, we found a dissociation between implicit and explicit measures of race attitude: Participants simultaneously self-reported nonprejudiced explicit attitudes toward black Americans while showing an implicit difficulty in associating black with positive attributes.
The main purpose of the present investigation, however, was to address a recurring question regarding the stability and convergent validity of implicit measures. We first demonstrated that after correction for measurement error, implicit attitude measures proved consistent across time and across measures, so that a person who scored high on one measure generally scored high on others. Second, we showed that all three implicit attitude measures are not only correlated with each other, but also form a single latent construct.
Our analyses of implicit attitude measures suggest that the degree of measurement error in response-latency measures can be substantial -estimates of Cronbach's alpha indicated that, on average, more than 30% of the variance associated with the measurements was random error. These low estimates of reliability are mirrored in an analysis of the test-retest reliability of implicit stereotyping measures (mean r = .52; Kawakami & Dovidio, in press). When using latency-based measures as indices of individual differences, it may be essential to employ analytic techniques, such as covariance structure modeling, that can separate measurement error from a measure of individual differences. Without such analyses, estimates of relationships involving implicit measures may produce misleading null results.
The present research provides support for an association between implicit and explicit measures of race (black-white) attitude. Specifi-cally, we found that the Modern Racism Scale was correlated with all three measures of implicit race attitude. Furthermore, it was correlated with the general implicit prejudice construct, indicating that this relationship cannot be explained as an artifact of a particular measure. Thus, these results contradict the idea of a complete dissociation between implicit and explicit attitude. This association does not imply that implicit and explicit attitude measures are identical by any means. Although multiple measures of both implicit and explicit attitudes are robustly correlated, the two kinds of attitude measures also tap unique sources of variance (Cunningham et al., 2001) ; a single-factor solution does not fit the data.
In two confirmatory factor analyses, each of the implicit measures substantially and reliably correlated with the others, demonstrating convergent validity for implicit attitude measures. Moreover, the different implicit attitude measures were measures of a single latent variable, suggesting that each measure taps the same representation. Early failures to find relationships among implicit measures may be due more to measurement error inherent in latency-based measures than to lack of convergent validity. These findings have important implications for the use of response-latency measures as indicators of implicit attitudes and implicit memory: When subjected to appropriate statistical tests, different techniques of implicit cognition are robustly related to each other. The next phase of implicit attitude measurement will no doubt address the predictive validity of such measures. We suggest that it is especially important to use latent variable analyses when studying individual differences in attitude and behavior. Insofar as convergent validity is concerned, rumors of the death of implicit measures have been greatly exaggerated. In the future, it would be wise to base claims regarding the validity of implicit measures on appropriately rigorous procedures of measurement and analysis.
